Changes in nitric oxide (NO) production in the dorsal root ganglia (DRG) may contribute to allodynia after nerve injury. It is known that the histochemistry of NADPH-diaphorase (NADPH-d) is known to be not always coincident with NOS. This study was conducted to investigate the relationship between nNOS and NADPH-d expression in the DRG in a spinal nerve injury model of neuropathic pain, and to elucidate role that NO plays in neuropathic pain. Materials and Methods: nNOS immunohistochemistry and/or NADHP-d histochemistry were conducted in the DRG of a spinal nerve transection model of neuropathic pain, and the pain behavior was then measured by a von Frey filament test of the hindpaws of wild type and nNOS knock-out mice. Results and Discussion: nNOS immunoreactive neurons and NADPH-d stained neurons were not always identical. Additionally NADPH-d increased, but nNOS did not increase significantly in the DRG after spinal nerve transection. Neuropathic pain behavior increased in the hindpaw of nNOS(−/−−) mice after spinal nerve transection, but was lower than that of wild type mice after spinal nerve transection. Conclusion(s): nNOS immunoreactive neurons and NADPH-d stained neurons were not always identical in the DRG, and a novel NADPH-d positive source may be involved in neuropathic pain after spinal nerve transection. Changes in nNOS expression in the DRG were not the primary cause of neuropathic pain behavior in a spinal nerve transection model of neuropathic pain.
(226±49nM) than in Aδ neurons (173±61nM) and Aβ-type neurons (53±28nM; p<0.05). During trains of stimuli, unitary transients elicited by single APs stacked upon each other to produce a [Ca 2+ ] c elevation that was maximal at a distinct stimulation frequency for each neuron. This tuning frequency was higher in Aβ-type neurons (50Hz) than in C-type neurons (7Hz, P<0.05). In [Ca 2+ ] c transients elicited by single APs, painful nerve injury decreased transient amplitude (110±16nM) and decay constant (2.3±0.3s) compared to control (226±49nM, 3.1±0.3s, p<0.05) in C-type neurons, this was also true after trains of 20 APs at stimulation frequencies from 0.3 to 7Hz. In contrast, Aββ-type neurons showed a trend towards larger transient dimensions. Conclusion(s): Natural activation by conducted APs reveals distinct features of Ca 2+ signaling in different neuron types. Painful nerve injury disrupts Ca 2+ signaling, particularly in C-type neurons. Since diminished Ca 2+ entry produces hyperexcitability in sensory neurons, our findings may in part explain the generation of neuropathic pain after nerve injury.
Background and Goal of Study:
The role of NMDAR in chronic pain states has been well documented in the scientific literature. NMDAR antagonists have shown efficacy in preclinical models as well as in patients with neuropathic pain (NP). Largescale clinical use of NMDAR antagonists is limited due to side effects of currently available compounds of this class (ketamine: K). A new compound Traxoprodil (Trx) has been described as a potent, selective NR2B subunit of NMDAR antagonist. This study aims to investigate the therapeutic value of Traxoprodil in a rat model of NP (Spared Nerve Injury -SNI model) as compared to Ketamine. Materials and Methods: The SNI model in 9 wk female Sprague-Dawley rats gives a robust, prolonged neuropathic pain state (>90 days) with allodynia and hyperalgesia. Drugs were titrated to a dose that gave analgesia with tolerable side effects (K: i.v. 3 mg/kg/hour and Trx: 10 mg/kg/hour for 3 hours, 5 consecutive days). Response to tactile allodynia and mechanical hyperalgesia was assessed. Functional assessment was performed with a gait analysis system. Side effects were scored and registered. Results and Discussion: Both NMDAR antagonists alleviated tactile allodynia in rats with neuropathic pain. Ketamine relieved tactile allodynia for 39±18 post operative days (POD), Traxoprodil for 40±5 POD (fig 1a) . Gait analysis showed improvement of function after treatment with NMDAR antagonists. Amount of time spent on injured paw (stand) was improved (36±9% for K, 41±8% for Trx versus 32±10% for placebo). Weight distribution (maximum intensity) also improved (62±11% for K, 78±13% for Trx and 47±16% for placebo, Fig 1b) . While K treatment was accompanied by important side effects (locomotor hyperactivity, overflow incontinence), there was no evidence of any side effects during Trx treatment.
Conclusion(s):
NMDAR antagonists prove to be effective therapeutic drugs against mechanical allodynia, in this rat model of neuropathic pain. The central finding in our preliminary study demonstrates the potential of NMDAR antagonists to improve functional recovery, with more time spent on the injured paw and a more even distribution of the body weight. Trx exhibited a superior therapeutic index for efficacy versus side effects.
14AP10-10
Reactive oxygen species dependent increased spinal phosphorylations of ERK and JNK in hind paw ischemia/ reperfusion injury-induced mechanical allodynia
Department of Anaesthesiology and Pain Medicine, Kyungpook National University, Daegu, Korea
Background and Goal of Study: Reactive oxygen species (ROS) and inflammatory responses contribute to development of neuropathic pain.(1) Mitogen-activated protein kinases (MAPKs) are important for intracellular signal transduction and play critical roles in regulating neural plasticity and inflammatory responses. A neuropathic pain syndrome was produced in rats following prolonged hind paw ischemia/reperfusion (chronic post-ischemia pain: CPIP), creating an animal model of complex regional pain syndrome-Type I.(2) This study was designed to evaluate the effects of ROS on the activation of MAPKs in spinal cord. Herein we show superoxide and NO dependent phosphorylation of ERK and JNK in neuropathic pain model. Materials and Methods: CPIP was produced by a Nitrile 70 Durometer O-ring for 3 hrs ischemia and subsequent reperfusion of left hind paw of SD rats. Changes of lipid peroxidation of spinal cord with allopurinol (40 mg/kg), an inhibitor of xanthine oxidase (XO), were measured to confirm increased XO-mediated ROS production in CPIP rat. To block the effects of ROS, allopurinol (LA: 4 mg/ kg, HA: 40 mg/kg), superoxide dismutase (SOD, 4000 U/kg), N-nitro-L-arginine methyl ester (L-NAME, 10 mg/kg), or SOD + L-NAME was treated (i.p.) for 3 days after reperfusion. Mechanical allodynia (MA) was measured for 1 week. The activations of MAPKs (ERK, p38, and JNK) in lumbar spinal cord in accordance with the changes of MA at 3 days after reperfusion (the lowest withdrawal threshold on von Frey stimulation) were analyzed by the Western blot. Data were expressed as the mean ± SEM. Statistical analysis was performed using analysis of variance, followed by a post hoc Student-Newman-Keuls test (p < 0.05). Results and Discussion: In all treated groups except vehicle group (CPIP), MA was attenuated at 3 days after reperfusion, which persisted for at least 1 week. Regardless of presence of L-NAME, SOD attenuated MA more significantly than L-NAME. 
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Comparison of phrenic nerve infiltration and suprascapular nerve blockade for ipsilateral shoulder pain after thoracotomy in patients receiving thoracic epidural analgesia R. Garcia-Guasch, C. Martinez-Barenys, J. Busquets, A. Flo, A. Martí
Department of Anaesthesiology, Hospital Universitari Germans Trias i Pujol, Badalona, Spain
Background and Goal of Study: More than 70% of the patients complain of shoulder pain after thoracotomy. The aim of the study was to investigate the effect of phrenic nerve infiltration compared to suprascapular nerve blockade on ispsilateral post-thoracotomy shoulder pain. Materials and Methods: Written informed consent was obtained from 90 adult patients scheduled to undergo a thoracotomy. Epidural catheter was placed before the general anaesthesia. Patients were randomly assigned to: Group Phrenic received 2% lidocaine into the periphrenic fat by using a 20 G spinal needle just before chest closure; Group Suprascapular received 10 Ml of 0.5% plain bupivacaine into de suprascapular nerve once the surgery was finished. A blinded observer assessed the patients at 0.5, 1, 2, 3, 4, 5, 6,12, 48, 72 hours after surgery and at the discharge. The severity of the shoulder pain was assessed using a 10 VAS score and a five-point observer verbal rating score. All patients received 50 mg dexketoprofen/8h iv. Results and Discussion: 74 patients were recorded (37 in each group).There was no significant difference in age, gender, weight, height, ASA status or type and duration of operation between the two groups. Pain scores at rest did not differ significantly between the two groups but total pain scores were significantly (p<0.05) lower in the phrenic group compared to the suprascapular blockade group over the whole time of the study except for the 12 hour. At discharge, all the patients in both groups had a VAS lower than 1.The marked reduction in the incidence of shoulder pain after lidocaine inflitration of the phrenic nerve strongly supports the hypothesis that irritation of the pericardium or mediastinal and diaphragmatic pleural surfaces results in pain that is referred to the shoulder via the phrenic nerve.
Conclusion(s):
Blockade of phrenic nerve with 2% lidocaine provides more effective pain relief for ipsilateral post-thoracotomy shoulder pain than suprascapular blockade with plain 0,5% bupivacaine.
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The 
Department of Anaesthesiology, Kaunas University of Medicine, Kaunas, Lithuania
Background and Goal of Study: Postoperative epidural analgesia is a standard of postoperative pain relief after major abdominal, thoracic, lower limbs' operations. However, postoperative epidural analgesia has got disadvantages, too: it is expensive, motor block and urinary retention can be caused by large doses of local anesthetics, there is lack of protocols for observation, risk of epidural haematoma and abscess, and need for rescue analgesia. The aim of the retrospective study was to compare the efficiency of postoperative epidural analgesia and its effect on postoperative course after upper and lower abdominal surgery. Materials and Methods: Case histories including protocols of postoperative epidural analgesia of 152 patients were analyzed, 72 after upper (group U) and 80 after lower abdominal surgeries (group L). Patients had continuous epidural infusion: 1.5 mg/ml bupivacaine + 6 μg/ml fentanyl at a rate of 3-6 ml/hour. Groups were compared with respect to the intensity of pain (VAS), need of rescue analgesia, rate of side effects, postoperative complications, and length of hospital stay. Student's t, Mann-Whitney U, χ ² tests were used, *p<0.05 was considered statistically significant. Results and Discussion: Groups were comparable in sex, ASA, dose of fentanyl. Mean age was 64.4±14.1 vs 68.7±10.6* years, weight 71.6±14.1 vs 77.5±16.8* kg, duration of surgery 230.5±89.2 vs 164.3±59.3* min in group U vs L (*p<0.05). Median pain score on the operation day was 2 (0-5) vs 2 (0-6); day I -2 (0-6) vs 1 (0-6)*; day II -2 (0-5) vs 1 (0-5)*; day III -1 (0-5) vs 0 (0-5); day IV -2 (0-3) vs 0 (0-6); day V -1.5 (0-3) vs 0 (0-2) in group U vs L (*p<0.05).
Rescue analgesic at day of surgery was used in 37 (51.4%) vs 45 (56.25%) cases; at day 1 -in 40 (55.6%) vs 33 (41.25%) cases in group U vs L, p ns. Duration of epidural analgesia was 3.4±1.1* vs 2.9±1.0 days in group L vs U (*p<0.05). PONV was registered in 10 (13.9%) vs 17 (21.3%), pruritus -3 (4.2%) vs 1 (1.3%), motor block -7 (9.7%) vs 4 (5%), postoperative complications -25 (34.7%) vs 23 (28.8%) cases in group U vs L. Median length of hospital stay was 15.5 (11-23) vs 13 (11-17.5) in group U vs L.
Conclusion(s):
Postoperative epidural analgesia is equally effective after upper and lower abdominal surgery. However, pain intensity is statistically significantly higher after upper abdominal surgery at postoperative day 1 and 2. Requirement of rescue analgesia is comparable in groups with the highest level at day of surgery and postoperative day 1.
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Perioperative analgesia in laproscopic bariatric surgery 
